INTRODUCTION
During copulation, male butterflies form a package of sperm and accessory gland secretions in the bursa copulatrix of the female. In some species, males also leave material that covers to varying degrees the female's external genitalia, especially the copulatory opening or ostium bursae. This external material is known as the mating plug or sphragis and its size varies between species. In many butterflies the male produces no mating plug while in some members of the genus Parnassius and other papilionids the male produces a quantity of material that covers a large part of the ventral abdominal surface of the female (Ehrlich and Ehrlich, 1978; Drummond, 1984) .
The most common functional hypothesis for the mating plug is that it impedes attempts by males to couple with mated females. As such an impediment it represents an effort by a female's last mate to protect his genetic and material investment. Last male sperm precedence appears to be the rule in butterflies (Drummond, 1984) . This paper is an adjunct to an experimental study (Dickinson and Rutowski, 1989) of the function of the mating plug in the chalcedon checkerspot, Euphydryas chalcedona. Here we provide details of the structure of the mating plug and describe the persistence of the mating plugs of females held in isolation from males.
MATERIALS AND METHODS
These observations were made on individuals from a population of E. chalcedona found near Sycamore Creek in central Arizona (Rutowski and Gilchrist, 1987) . Virgin females were reared from larvae collected in the field and fed in the laboratory on the local hostplant, Penstemon microphyllum. Mating females were either collected in the field or obtained by mating virgin females in the field with free-flying males.
The size of a mating plug was assessed by measuring to the nearest 0.1 mm its greatest dimensions on the longitudinal and transverse axes, respectively. These dimensions were taken as the sides of a rectangle whose area was used as a rough estimate of the area of the genitalia covered by the mating plug.
Females were dissected to determine the number and size of spermatophores they carried. The size of the spermatophore was estimated by measuring its smallest and largest dimensions to the nearest 0.1 mm. The midpoint between these values was taken as the diameter of a sphere whose calculated volume was used as an estimate of spermatophore volume.
For examination with the scanning electron microscope, female genitalia were mounted on a peg with a combination of Dag and Spot O' Glue (TM). The specimens were then coated in a DC sputterer for 3 min and examined at relatively low accelerating voltages (20 KeV or less) to minimize charging effects. They were examined and photographed using an AMR-1000A scanning electron microscope.
Female age was assessed by characterization of wing wear. Each field-caught female was assigned to one of three wing wear conditions: fresh (little or no visible wing tattering or scale loss), worn (some scale loss, one or two wings torn or tattered), or very worn (substantial scale loss and tattering on all wings).
RESULTS

Description of female genitalia
The external genitalia of a virgin E. chalcedona female are shown in Figure ( left). The ostium bursae or copulatory opening is on the ventral midline and in the middle of a transverse groove that is anterior to two large lobes that are covered with cream-colored scales. These lobes are anterior to the ovipore and anus, and are separated by a shallow, longitudinal groove that extends along the ventral midline posteriorly from the copulatory opening toward the area of the anus and ovipore. Psyche [Vol. 96 The genitalia of a mated female differ in appearance from those of a virgin (Figure (center) ). The scales on the large lobes are now absent and the transverse and longitudinal grooves are filled with a whitish material that is thickest in the region over the ostium bursae. This is a cohesive mass of material that is connected through the copulatory opening with the neck or collum of the spermatophore. This external extension of the collum is the mating plug or sphragis and is typically about mm in diameter. Figure (right) shows the genitalia of a mated female whose mating plug has been removed. The ostium bursae and the transverse and longitudinal grooves are readily apparent in this micrograph.
Features of the mating plug
The mating plug varies in size among newly-mated females. In some individuals, there is no visible material outside the ostium bursae while in others the plug covers most of the lobes and fills the transverse and longitudinal grooves. In recently-mated females that have a single undeflated spermatophore in the bursa copulatrix (Rutowski and Gilchrist 1987) , the size of the mating plug is positively correlated with the size of the spermatophore in the bursa copulatrix (Figure 2, 
